The aim of the paper is to design a fishing strategy in order to regulate an exploited fish population. To this end, we consider a stage structured continuous model of a harvested fish population. This model includes   1 n  stages represented by their
Introduction and preliminaries
One of the desirable objectives in the management of fish resources is the conservation of the fish population. The formulation of good harvesting policies which take into account this objective is complex and difficult. It can be realized by stabilizing the stock states around the references equilibrium, which means biologically the sustainability of the fish stock. In order to solve this control engineering problems several researchers use a state feedback as the controller. However in fishery systems, the resources cannot be counted directly, except with acoustic method which is not generalized yet, so the state feedback control law is not realizable. To solve this problem we are interested in the synthesis of the output feedback control law to stabilize the states variables around the reference equilibrium [9] . But This work does not claim to solve the problem of output feedback control for the continuous age structured model because considered model is structured model only of two states and the application of the Jurdjevic -Quinn [18] method to the model of n age classes is complicated. In this work we propose some results that extend previous study [7, 8, 9, 21, and 29] with focusing on the solution to the same problem solved using other tools of control engineering. The modeling of the exploitation of biological resources like fisheries and forestries has gained importance in recent years. These models are used to provide qualitative and quantitative descriptions of events in various fisheries, to give predictions of the future evolution of a given population and they are also useful for making policy decisions about fisheries. In order to understand the biology and development of the particular species, to optimize the catching of fish. Stabilize and to assist in the preservation of the fish population in marine ecosystems, various dynamic models for commercial fishing was proposed and analyzed by considering the economic and biological factors:
Global models that gives a general vision of the stock, which is represented with a single variable [27, 6] and structured models that distinguishes between several stages (classes of ages, of size...) of the stock, the evolution of each one is described separately [29, 30, 21, 20] . Age-or stage-structure was included in the modelling of harvested populations, particularly fish and forests [12] . Early models were linear and deterministic [1] , progressing later to models that included density dependence [22] , seasonal effects [13] . In [23] the continuous age population model was studied. Especially the model structured into three stages: larvae, juveniles and adults [22] whose respective stocks (x1, x2 , x3)  R+  R+  R+ follow the dynamics: 
()
The positive coefficients 1  and i m represent the growth and mortality rates, respectively. We assume that the births in class 1 x are generated only by the adults class 3 x with a reproduction law of Beverton-Holt type: A typical instance of such a system is used for the modelling of population of fishes harvested by fishermen [6] but the same model is also met within the metabolic field [23] . The n stages structured model with the same structure was studied by [24, 25] . In [30] the authors are inspired by the models used in Ricker [26] Beverton-Holt [3] to built the continuous age structured model in fishery with 1 n  classes, which is the aim of our study. The first class 0 X is constitute of the pre-recruits i.e. the eggs, larvae and the juveniles. The other classes are the post-recruits or the exploited phase of the population.
The dynamics of the system are modeled by the following 1 X : is the biomass of class i ; E : is the fishing effort at time t ; The harvest function is defined as:
Here 0 i q is the catchability coefficient, defined as the fraction of the population fished by a unit of the fishing effort () Et , which is the intensity of the human activities to extract the fish. In general, fishing effort is regulated by quotas, trip limits and gear restrictions. Equation (3) implies that the harvest function () Yt called also the total catch per unit of effort and is regarded as output of the system (1) and is defined as:
2 Stability Analysis of the Model
Equilibrium point
Now we study the existence of equilibrium of system (2). Particularly we are interested in the interior or positive equilibrium. For any constant fishing effort, 
It follows that the system (2) admits two equilibrium points for a constant fishing effort 
Fz is Hurwitz
Lemma 2.1 [10] under the assumptions (1), (2) and if moreover: 
X is a globally asymptotically stable equilibrium state for system (2).

Proof 2.1
We consider the following Lyapunov function: 
XX 
The derivative of V along the solutions of system (2) is: 
Remark:
Perspectives and practical for clarity, we write the condition (9) for 3 n  , 4 n  and 5. n  For 3 n  , condition (9) is written as: (9) is written as: (9) is written as:
Output feedback control
The problem addressed here is to construct an output feedback control
E Y E u Y t  in such a manner that the state * X is a globally asymptotically stable equilibrium point for the closed-loop system. The system (1) can be written in canonical form:
Where 
Proof 3.1
The controller investigated is based on the Jurdjivic-Quinn [18] stabilization procedure. This method works well for the continuous age structured fishery system in the canonical form (10) . The candidate stabilizer is:
where .,. is scalar product in
Using the above Lyapunov function that permits stabilization of the system (1) with a constant fishing effort 0 E .
where :( 
The stabilizer u can be easily extended to an output feedback as follows:
which is equivalent to
In order to guarantee the positivity of the fishing effort we need the above condition , , , , X X X X X and 6 X ; (h) represents the control law time evolution
Conclusion
A continuous-time stage structured system model with continuous measurements describes the system under consideration. A Lyapunov technique is developed for designing an output feedback control law, which globally stabilizes the harvested fish population system. Sufficient conditions for the existence of such Lyapunov functions ensuring the stability of the nonlinear studied systems are proved and derived after considerable developments. To this, end the Lyapunov function based on the functions used by [2, 5, 15, and 28 ] to a wide class of Lotka-Voltera and Quasi polynomial systems, combined with a quadratic function and adapted to our model. The results obtained extend previous study [7, 9, 21, and 29] focusing on the solution to the same problem solved using other tools of control engineering.
The proposed method permits to prove that the condition 
